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IP-BASED MECHANISM FOR LOCATION SERVICE SYSTEMS, 
METHODS, AND DEVICES 

FIELD OF THE INVENTIGN 
The present imretitiQn relates graerally to systems, methods, and devices 
for providing location information regarding a mobile station in a radio 
5 communication system and, more particularly, to IP-based mechanisms for 

location service systems, methods, and devices for providing location infonnatioii 
to and for a mobile stationu 

BACKGROUND 

10 In many wireless communication networks and other mobile networks, the 

network keeps track of the location of mobile stations, such as mobile telephones, 
at least on a cell level. In such networks, it is typically also possible to determine 
the physical, geographical location of the mobile stations, and deliver the 
geographical location to a requesting entity, according to various well known 

1 5 techniques. For example, the Mobile Location Protocol (MLP), developed by the 
Location Interoperability Forum (UF), provides one such technique for the 
delivery of location information for location services (LoCation Services or 
LCSs). For more information on the MLP, sec the UF technical ^ecification TS 
101 entitled Mobile Location Protocol the contents of which are hereby 
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incQipQrated by reference in its ent^^ The Wireless Ai>plicatiaii Protocol 
(WAP or W@P™) Forum has also defined a location service (LCS) architectuie 
and protocol. For more information on WAP LCS, see, for example, iho 
Sqitraiber 12, 2001, versions of the WAP location aichitectQie ^ecffication 
5 WAP-256-LOCFW-20010912-a entitled Location Framework Overview, Ae 
WAP location protocol spedfication WAP-2S7-LOCPROT-20010912-a entitled 
Location Protocols^ and iho WAP XML documrat format spedfication WAP- 
258-LOCFORM-20010912-a eaMed Location XAOL Document Formats, each of 
the contents of which are hereby incorporated by reference in ibdr entireties. 

10 Location service (LCS) enables and supports geographical positioning of a mobile 
station whenever a vser wants to use a location-based application or service. 

Information regarding the location of the mobile stations can be utihzed 
for a number of different purposes, such as for routmg and charging, as well as for 
support of location services (LCSs), such as providing directions to nearby 

15 restaurants, gas stations, hotels, and the like and locating physical assets such as to 
assist in operations of a company using mobile equipment, vehicles, and/or 
persoimel. Various services can be provided to or for a mobile station based at 
least partly on the physical location of the mobile station. For example, local 
weather forecasts, traffic announcements, news, and other local services may be 

20 provided for a user of a mobile station. These services may function based on 
location determination of the mobile station, rather than the user entering his or 
her location. For example a user visiting a city and unfamiliar with his or her 
location may request a taxi by selecting a location service for ordering a taxi, such 
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as sending a request over the Memet for the taxi o The 
location s^vice can identify the location of the mohfle station and order a taxi to 
that location. For services, such as weather forecasts^ a mobile subscriber may 
^eraUy wish the service be sqiported by a locaticm service (LCS) so the weath^ 
5 forecast is automatically related to his or her current location, specifically the 
location of his or her mobile station. 

A Global Positioning System (GPS) may be used for determining the 
location of a mobile station. To help overcome limitations of GPS location, such 
as the reception of GPS receivers in a mobile station. Assisted GPS (A-GPS) may 

10 be used where tibe communications network provides some assistance data to the 
mobile station. A communication network can further assist in location 
determination of a mobile station by using a Position Determining Entity (PDB) to 
perform the complex measurements and calculations to determine the location of 
the mobile station. For exanq>le, a mobile station and a PDE may exchange 

15 location information for GPS or A-GPS positioning using IS-801 messages. For 
more information on IS-801 messages for positioning using a PDE^ see the 
TIA/EIA November 1999 document on IS-801 entitled Position Determination 
Service Standard for Dual-Mode Spread Spectrum Systems. Various other 
methods may be used to obtain position information for a mobile station by 

20 communication betwem the wireless communication network and the mobile 
station according to one or more q)propriate techniques, such as triangulation. 
Time of Anival (TOA), Observed Time Difference of Arrival (OTDOA), or the 
like as are weU known to those skilled in the art. 
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Location setvice (LCS) ardutectuies and protocols have been developed to 
operate iismgfbe Signal System 7 (^ST')2ietwork and 81 Howev^,SS7 
provides liniited architectures and has inherit weaknesses due to its monoUMc 
strdcture. Further, the entities openiting to perfbinil^ 
5 SS7 signaling. Various oQicr systans and protocols, such as s>sQne® of 
QuaIconmi®>]nc.» have also been promulgated. For more infinmation about 
gpsQne, se^ for example, the gpsOne Overview document and tiie gpsOne® 
Position Location Technology document by Qualcomm®, Inc. However, many of 
these other systems and protocols are predicated iqxm traditional circuit-switched 

10 . architectures nsingSS? signaling and/or relying upon awkward or cumbersom 
methods for protocol communications, such as using Remote Authentication Dial- 
and User Service (RADIUS) protocols. 

Accordingly, there is a need in the art for an improved system, method, 
and device for providing location services (LCSs) for mobile stations operating in 

15 radio conununication systems. 



SUMMARY 

In light of the foregoing background, embodiments of the present 
invention provide improved systems, methods, and devices for providing an IP- 
20 based scheme to facilitate location services (LCSs). More specifically, 

embodiments of the present invention provide for IP-based location service (LCS) 
in CDMA network architectures, such as in a cdma2000 network architecture. 
One advantage of embodim^ts of the present invention is that interactions for 
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location service (LCS) betweea mobile stations and netwoik nodes^ sudtx as PDEs 
and Positioimig C«tos» and interactions for location service (LCS) between 
networic nodes may be effected over IP, i.e., embodimmts of the present invention 
enable IP-based location service O^S). As IP-based access becomes more 
5 readily available and standardized in CDMA and other radio access networlcs, 
based location service (LCS) is desirable. For example, by using IP-based LCS, 
such as usmg HTTP for LCS, an existing protocol, i.e., HTTP, can be re-used for 
LCS, such as where HTTP headers are used for LCS. Anotiier advantage of 
embodiments of the present invention is that for situations iwhere a mobile station 

10 is roaming in a visited netwoik, the interactions for LCS are coordinated primarily 
by the SPC for the mobile station in the visited network, rather than coordinated 
primarily by HPC for the mobile station in the home network. Moving the 
primary network aitity for the LCS operation from the home network to the 
visited network reduces the overall network traffic to perform the LCS operation 

IS by allowing the local network vMch performs tiie geographical positioning to also 
be (he primary point of communication for the LCS operation. 

Embodiments of methods for LCS of the present invention may include 
activating an LCS CHent, requesting position information from a positioning 
center such as an SPC or HPC, recdvmg the idrati ty of a PDE Srom the 

20 positioning center, and messaging the PDE. These functions provide for terminal- 
initiated LCS, which may also include a preliminary step of initiating the LCS 
such as by accessing a location-based qjplication. Similarly, activating the LCS 
Client may occmr by requesting location information for a location-based 
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q)plicaiion. The request for the position infoimaticm may be in 
protocol such as HTTP. F^rrO^ embodiments ofmediods of LCS of the pres^ 
invention may also include the stq> of identifying the positioning center^ typically 
p^ormed by a tenninal ynOi a DNS query, bat possibly performed by another 
5 netwcnk entity such as a gateway. MeOiods of LCS may also include the stq>s of 
calculating and then transmitting position infomnation and/or the stq>5 of . 
aulhorizmg the requested position information at the positioning center, selecting 
the PDE> transmitting the identity of the selected PDE, and possibly also receiving 
position information at the positioning center. 

1 0 Further ^bodiments of methods for LCS of the present invention include 

the steps of activating an LCS Client, requesting position information from an 
SPC, receiving the identity of a PDE from the SPC, and messaging the PDE. The 
position information request to the SPC may include providing authentication 
information for the HPC. GPS information may be provided to the PDE so the 

15 PDE can calculate position information^ rather then requiring the terminal to 
perform the GPS measurement calculations. The PDE may transfer the position 
information itself, or the position information may be received from the PDE and 
transmitted for delivery to a location-based application. 

Furtiier embodiments of methods for LCS of the preset invOTtion include 

20 the steps of receiving a position request from a terminal for position information 
for the tenninal, authenticating and authorizing the position request for the 
tenninal, and identifying a PDE to interact with the terminal to detennine the 
position information. The PDE may also be selected prior to identifying the PDE 
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to interact with the tCTninaL The position request may include ttieideatificalion 
of the tenninal and llie base station connnuDicaiing with the tenninal, and &e 
selection of Uie PDE may include using at least some of tins identifying 
information. Aufhenticattngtiie position request may indude transmitting 
5 aolbentication information to a home netvoik CTtity for flie tenninal such as a 
HPC. Fuilher, receiving a position request limy ixicludexeceim 
identifying the terminal and the HPC for the terminal. 

^bodimeuts of systems capable of supporting LCS of the present 
invention include a client node, one or more serv^ nodes, a location-based 

10 plication, and an LCS Client. The client node and server nodes are 

coimnunicably coupled, as is the location-based application coupled to at least one 
of tiie client node and a first server node. The LCS Client is communicably 
coupled to at least one of the location-based ^Ucation, the client node, and one 
of the server nodes. The location-based application is enable of issuing a 

15 position information request; the LCS Client is capable of being activated in 
response to the position information request; and the client node is capable of 
issuing a positioning request to one of the server nodes. An embodiment of 
system for supporting LCS may also include a PDE communicably coupled to the 
server node receiving the positioning request and the client node, and the server 

20 node receiving the positioning request is capable of selecting the PDE. The server 
node receiving the positioning request may also be capable of authorizmg and 
authenticating the positioning request. The servernode receiving the positioning 
request may be a second server node. The LCS Client may be co-located at one of 
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a lliild server Bode and the cCeiit node. The location-based plication and the 
1X5 Gioitimqrbe co-located at the client node* The location-based s^lication 
maybe conunimicably coi^led to and co-located at the jBrst server node. And the 
LCS Giot may be co-located at one of the first serv^ node and the client node. 
S ^bodiments of client devices of tiie present inventioii are provided that 

include a controller and an LCS C3ienL The controller is enable of uxteracting 
with a locadonrbased q>plicatton» and the LCS Client is commanicably coupled to 
the controller and enable of activation upon receipt of a position information 
request Scorn the location-based s^lication. The LCS Client is also cq>able of 

10 transmitting a positioning request to an SPC and receiving a response indicating 
the identity of a PDE to intaact with the LCS CUent. The LCS Client may be 
capsble of opmting in accordance with one or more IP-based communication 
protocols for transmitting the positioning request and receiving the response. A 
client device may also comprise the locaticm-based ^plication communicably 

1 5 connected to the controller. 

Embodiments of servers of the present invention are provided that include 
a controllCT and memory coupled to the controller. The controller is enable of 
supporting location service for a mobile station by receiving a positioning request 
fix)m the mobile station, authorizing and authenticating the positioning request, 

20 and transmitting the identity of a PDE to the mobile station. The memory is 
enable of storing information identifying at least one of a location-based 
application requiring position infi>rmation and an LCS Client requesting the 
position information, and the controller is further capable of receiving position 
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infi)nxmtion from one of fhe mobile station and the PDE and forwanling the 
positi<m infoimation to at least one of tte locatton-based application and tiie LCS 
Cfioit 

These characteristics, as well as additional details^ of the present invention 
5 are farther described herein ivifh reference to tiiese and other embodixnents. 

BMBFDESCiairnONOFlHEDRAWINGCS) ^ 
Having thus described the invention in general toms, reference will now 
be made to fhe accompan)dng drawings, which are not necessarily drawn to scale, 
10 and wherein: 

Figure 1 is a functional block diagram of a communication system capable 
of oparadng and/or supporting raibodiments of the present inventioi^ 

Figure 2 is a control flow diagram illustrating IP-based location service of 
an embodiment of the present invention; 
15 Figure 3 is a control flow diagram illustrating IP-based location service of 

another embodiment of the present invention; 

Figure 4 is a schematic block diagram of an entity csq^able of operating as 
a mobile station. Position Detennining Entity, Serving Positioning Center, Home 
Positioning Center, or other network node according to an embodiment of the 
20 present invration; and 

Figure S is a schematic block diagram of a mobile station capable of 
operating in accordance wifli an embodimoit of the preset invention. 
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DETAILED DESCRIPTION 
The present invrattons now win be descnbed more fidly hereinafier with 
ref^Dence to the accoiqpanying drawings, in which some, but not all embodiments 
ofihe invention are shown. Indeed, these inventions may be CTibodied in many 
5 different forms and should not be constraed as limited to flie embodiments set 
fixrth herdn; raChor, these embodim«ts are provided so that this disclosure will 
satisfy ^licable legal requiremmts. like nnmbecs refor to like elements 
throughout 

While a primary use of the present invention may be in the field of mobile 
10 location services and s^lications, it will be s^reciated fi-om the following 

description that the invention is also useful for various oflier types of wireless and 
wired location services and applications. Further, while a primary use of mobile 
stations of the preset invention may be in the field of mobile phone technology, it 
will be appreciated firom the following that many types of devices that are 
15 generally referenced herein as mobile stations, including, for example, mobile 
phoites^ pagers, handheld data terminals and personal data assistants (PDAs), 
portable personal computer (PC) devices, electronic gaming systems, global , 
positioning systCTi (GPS) receivers, satellites, and other portable electronics, 
including devices that are combinations of the aforementioned devices may be 
20 used with the present inventioiL 

The present invention is desaibed herein with particular reference to IP-, 
based location services (LCSs) in a cdma2000 network; however, it will be 
appreciated firom the following description that the invention may be used in other 
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CDMA and radio netwoiks, i.e., the present invention is indq)endent of flie 
particular access netwoik providing the conunumcation diamiei for the location 
service (LCS). The terms ""client device" and "client node" as nsed herein lef^ to 
any machine or like device has connnamcation fimctionaUty to operate 
5 according to an embodiment of die present inv^on and includes, but is not 
limited to, mobile stations such as mobile phones and lilce portable, wireless 
devices. 

Figure 1 is a functional block diagram of a communication system capable . 
ofoperating and/or supporting embodiments oftfaepiesent invention. The 

1 0 communication system 8 includes a home network 5 and a visited netwoik 3 
connected togetiier by way of a packet data network, here the IntOTiet 6. The 
packet radio commimication system 8 provides packet radio communication 
services with mobile stations, such as a target mobile station (target MS) 12. The 
target MS 12 is permitted mobihty to be positioned at any of various locations, 

1 5 including locations encompassed by the home netwoik 5 and visited network 3 of 
ttie communication system 8. hi the positioning shown in Figure 1, the target MS 
12 is positioned at the visited network 3 and is in communication connectivity 
therewith. That is to say, the target MS 12 is positioned at a location permitting 
its conununication with the visited network 3 of the communication system. 

20 A location service client (LCS client) 22 is installed and operable at the 

target MS 12. The LCS Client 22 forms an application, or other entity, tiiat 
initiates location services and receives geographical location information 
associated with the target MS 12. Additional location sovice clients 24, 34, and 
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38 axe also diown in Figure L These additi0nal location service cHents 24, 34, 
and 38 are iqxresentative of location s^ce clients 24, 34, and 38 positioned 
Unonghout various parts of the commmiication system 8. The additional location 
service clients 24, 34, and 38 are each rqnssentative of entities capable of 
S initiating a location service and of receiving geogrq>faical locaticm information of 
amobile station, such as the target MS 12. LCS Clients may be coimected 
flnough a gateway 39 that directs position requests to Che appropriate home 
location network entity for the mobile station for which the position information is 
being requested for the location service. 

10 Location sauces (LCSs) may be initiated at a mobile station, such as 

vrfiere a IxH^ation Service (U:S) Ghent 22 resides in the target MS 12. For 
example, an LCS CUent resident in a mobile station may be activated from a 
temiinal user interface (UI), such as running a J2ME appUcation that requires 
geographical location information about the mobile station. Alternatively, for 

1 5 example, an LCS Client resident in a mobile station may be activated by events 
gen^ted by entities other than the mobile station, such as a consumer application 
on a web server issuing a location query to the mobile station. Location services 
(LCSs) may also be initiated on a network, such as where an LCS CUent 24, 34, 
38 resides on the network. For example, an LCS Chent resident on a network 

20 may be activated from a mobile station, such as when a user is browsing a 
network from the mobile station. Alternatively, for example, an LCS chent 
resident on a netwoik may be activated by events generated by entities other than 
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mobile stadoiiy sach as a fleet manage applicatiQii obtammg geographical 
locatioQ mfimnation about a number 

The visited network 3 includes a base station controllei^>acket control 
function (BSCVPCF) 18 to Ti^ch the target MS 12 is coiqxled, sndb as by radio 
5 diaimels defined iqpon a radio air intor&ce and network ccnmections that extoid to 
the BSCyPCF 18. A base station controOei^iackrt control function (BSC/PCF) 
geoarally operates, amongst other things, to control commumcation operations in 
the network. He base station controller/packet control fimction (BSCVPCF) 18 is, 
in turn, coupled to a packet data support node (PDSN) 16. Thepacketdata 

10 support node (PDSN) 16 is, in torn, coupled to the JP (latemet protocol) network 
14 of the carrier that operates the visited netwoik, i.e., the visited netwoik Carrier 
IP Netwodc 14. And, the Carrier IP network 14, in turn, is coupled to the Internet 
6. As call flow and messaging are described below with reference to IP-based 
LCS operations. Clients, qiphcations, and protocols, the BSC/PCF 18 and PDSN 

IS 16 are flow-through entities. Although performing valuable functions, these 
network entities, the BSC/PCF 18 and PDSN 16, are not deteaminatively 
associated with the present invention and are, thus, presumed to continue 
performing their respective functions. 

The visited network 3 of the communication system 8 also inchides 

20 network-positioned entities 20, 30. One entity is referred to as a position 

determining entity (PDE) 20. Another entity is refenred to as a serving positioning - 
crater (SPQ or serving mobile positioning center (SMPQ 30. The serving 
mobile positioning center (SPC or SMPC) 30 forms an entity that serves as an 



-13- 



wo 2005/051013 PCT/US2004/037817 

interface between a location service climt, such as the ICS climt 22, and the 
location service. 

The home network 5 of the conunnnication syst^ 8 also includes an IP 
hetwodc 32 of flie carrier that operates the home netwoi^ i.e., the home netwoik 
5 Carrier IP Netwoik 32/ A netwoik-positioned entity refoied to as a home 
positioning cater QJPC) or home mobile positiontng center (HMPQ 28 is 
coupled to the home network Carrier IP Netwoik 32. Databases, such as a 
subscription and billing database 36 may be coupled to the home network Carrier 
IP Network 32, directly or, as in Figure 1, tinough the HPC 28. 

10 A Positioning Center or Mobile Positioning Center (MPC), such as the 

SPC 30 or HPC 28, may serve as an interface between an LCS CUent and a 
location service (LCS). For example, an MPC can accept requests for position 
determination of mobile stations from LCS Client^ perform authentication, 
authorization, and accounting (AAA) fimctions; and control the discovery and 

1 5 assignment of resources, such as discovering and assigning a Position 

DetCTmining Entity (PDE) for an A-GPS positioniug session with a mobile station. 
To address an inconsitency in convention, a Positioning Caster or Mobile 
Positioning Center may also be referred to as a Position Server (PS) or similar 
name; regardless of the name, diese entities operate in substantially the same 

20 manner to affect the same resulting function. Similarly, HPC, HMPC, HPS, etc., 
and SPC, SMPC, SPS, etc., refer to like entities in hcmie or serving networks, 
respectively- For example, the network node described as the MPC in 3GPP2 
corresponds to a like network node as the SLC (SUPL Location Center) in the 
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t^minology of the Secure User Plane Localioii (SUPL) protocol of the Open 
MobUe Alliance (OMA), and Ibe PDE in 3(3PP2 corresponds to the SPC (SUPL 
Position Center) in OMA terminology. Accordingly, embodiments of ttie present 
invention are not restricted to aparticular access technology, such as CDMA, but 
5 can be transposed into other access tedmologjes and related protocob. 

Pursuant to operation of an onbodiment of die present invention, a method 
is provided by which to fidlitate perfoimance of a location service (LCS) 
pursuant to a location-based applicatioiL When the location service (LCS) is 
initiated, IP-based signaling is generated, as described below, to obtain 

10 information to assist the mobile station in deteraiinaticm of its location and/or 
providing location information about the mobile station to the location-based 
plication or service requiring the position of the mobile station. A mobile 
station may include a GPS receiver that poforms GPS-related operations to obtain 
the location of the mobile station. If assisted by the network, such GPS-related 

15 operations are referred to as Assisted-GPS (A-GPS) operations. 

Figure 2 is a control flow diagram illustrating IP-based location service of 
an embodiment of the present inveution. The control flow diagram of Figure 2 
illustrates an exemplary terminal-initiated LCS beginning with a location-based 
plication activating an LCS Client for location service (LCS) on a celliilar 

20 networL The control flow diagram of Figure 2 provides the situation where the 
Target MS 12 is roaming in a visited network, however the situation where a 
mobile station is positioned in its home network is a subset of the visited network 
example where a serving positioning center (SPC) is not required because the 
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mobile stadon and a positiQii determining entity (PDB) may oammunicatr directly 
wi&fte home positioning center (HPC). Thestepsofacq[iiiiingIPcQmiectivity 
with the commmiication network, such as a cdma2000 networic, are not described 
However, steps such as establishment of PPP connection wifli a PDSN, acquiring 
5 an IP address, perfbiming authraitication procedures prior to IP connectivity, and 
the like, whidi are not described, are commonly known. 

A location-based plication may be located, for exanq>le, on a Target MS 
12 or at a remote location, soch as on a network wd>servar. hi the terminal- 
initiated LCS control flow diagram of Figure 2, the LCS Cfient is located at the 

10 Target MS 12; accordingly, the LCS Ghent on tiie Target MS 12 controls the LCS 
for the Target MS 12. As shown in Figure 2, a Target MS 12 may access a 
location-based s^lication 404, as may be located on a remote server, such as by 
issuing an HTTP GET request For exaD:q)le, the user of the Target MS 12 may 
access the location-based ^Kcation 404 on a web server by accessing a web 

IS page, cUcking a link, or submitting a form. Alternatively, the Target MS 12 may 
access a location-based plication 402 located on the Target MS 12. The 
location-based ^Ucation 404 detects a need for location information about the 
Target MS 12, and in response to determining that location information is 
required, may return a WAP location invocation document to the Target MS 12, 

20 such as issuing an MLP Request. A WAP location invocation document typically 
is an XML formatted location request that indicates the need for location 
information and, generally, also describing attributes of location information such 
as position quality of service (PQoS), transaction rate or frequency of location 
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Teportmg, and tlie like. QnceiheI£SQieiitisacthrated,11ielocatm 

(LC^ process contimies by piovidmgl^^ - 

12 to fhe location-based qyplication 402, 404. 

The Tai^ ly£S 12 win peifimn a DNS qnoy ia the vi^ 
5 out the IP address for a serving podtionmgceixter(S^ For example, the 
LCS CH&at may use a URL or foimulate a iidly qualified domain name (FQDN) 
indicative of the MID and SID information (&g:> nidsidjiqx^.net) and query ihe 
domain name serv^ (DNS) to find out the IP address for the SPC 28. Ifthe 
Target MS 12 w«re in its home netwotk, the Target MS 12 would likely know, or 

1 0 could preform a similar DNS query to identify, the TP address for the home 
portioning center (HPC) 28. If an HTTP proxy is incorporated in fhe network, 
such ihat all HTTP requests firom the Targ^MS 12 are tn^jped by fhe proxy, the 
DNS query by the Target MS 12 is uimecessary since fhe proxy performs DNS on 
behalf of the Target MS 12. Thus, the Target MS 12 simply sends the HTTP 

15 position request message to the URL, i.e., FQDN, of the SPC 30. The proxy traps 
the message, finds out the IP address for the SPC 30, and forwards the message to 
die SPC 30 for the Target MS 12. 

Once the Target MS 12 identities the SPC 30, the Target MS 12 sends a 
position request to the SPC 30. An IP-based protocol, sudi as HTTP, may be used 

20 to transmit the position request. Using HyperText Transfer Protocol (HTTP) for 
the LCS messages provides the advantages of built in request/response semantics 
as well as siq)port for authentication and racryption. Also, HTTP runs over TCP- 
and is reliable. The position request, i.e., the HTTP position request, contains 
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infoxmatioEi to perfoim tiie locadon sovice (LCS), mchidmg as attributes of 
location mfbnnatioii such as PQoS» transaction lat^ dtCy flie identity of the Targ^ 
MS 12, the identity of the location-based application that is to use the location 
infoimation» authentication data to assert the identity of the Target MS 12 
5 (aufhenticatian credentials), ttie base station identification (BSID) whore the 
Target MS 12 is comiected to the CDMA network (po^onattiibutesX^ 
identity of the home positioning center (HPC) 28 (HPCidentity) for flie Target MS 
12. The identity of the HPC 28 may be in the forni of a URL or IP address or 
inferred firom the identity of the Target MS 12 such as using the @HomeNetwork 

10 portion firom the identity ofthe Target MS 12. The above desoibed LCS 
information may be included in HTTP headers and/or HTTP payloads. 

By way of example, if the LCS is implemented over HTTP, sending the 
position request may also include a number of sub-stq>s. For example^ the Target 
MS 12 will hutiate a TCP coimection with the SPC 30, such as a p^istent TCP 

15 connectioDL The Target MS 12 may send an HTTP message, such as a GET 
message^ to the SPC 30 containing all of the location information exc^t for 
authentication data. The SPC 30 may challenge the Target MS 12 for 
authffltication and provide a nonce, such as a random number. The Target MS 12 
can then run one or more cryptogr^hic algorithms to compute a signature. The 

20 nonce and shared secret, such as a password, between the Target MS 12 and the 
HPC 28 may be used in addition to oth^ information to conq>ute the signature. 
Once computed, the Target MS 1 2 sends the signature to fho SPC 30 in an HTTP 
message, sud3 as another GET message including the signature. 
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Before condiiuing ^th the locatiQii service (LCSX the SPC 30 typically 
must ccmfbm that fhe position request is aat^^ WhenfliB 
position request origniates from the LCS Oi&A in tiie Target MS 12, there is less 
concern that the request is anfhorized. However, for example, tiie service for the 
5 Target MS 12 may not support LCS or may charge an additional fee fi>r LCS. 
Further, because a request for position infixrmation for a mobile station may 
originate from various sources other tiian the mobile station, position requests 
typically must be authorized. For example, the home positioning center (HPQ for 
a mobile station may be contacted to determine whether a position request for tiie 

10 mobile station is authorized. For sample, the HPC can verify that the Location 
Distribution Control (LDC) settings for the user or subscriber account for a mobile 
station pennit the LCS Cliait to obtain the position information for the mobile 
station. The LDC settings and information for the subscriber of the mobile station 
may be stored with a network node or entity in the home network for the mobile 

15 station, such as at the UPC associated with the user or subscriber of the mobile 
statiorL The HPC references an LDC database, which control and/or restrict 
location information distribution in the Intemd, e.g., for the purpose of user 
privacy protection, the LDC database is a subscription database identifying 
whether LCS is authorized for the mobile station and/or whether p^oiming LCS 

20 for the mobile station incurs an additional billing charge against the mobile station 
sCTvice account 

To p^orm authorization of the position request for the Target MS 12, the 
SPC 30 may contact the HPC 28 with an authorization request, such as using 
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HTIT protocol, Le., the HTTP AidliQri^ Again, as for tiie HTTP 

messagmg between the Target MS 12 and SPC 30 desoibed above, fhe SPC 30 
and HPC 28 may establish TCT (xmmim 

messaging sach as an HTTP GBT or PCXST message. Using flieidrntity of the 
S home positioning center (HPC) 28 (HPCidentity) for the Target MS 12 provided 
by the Targ^MS 12 in the HTTP position request, the SPC 30 sends an 
authorization request to tiie HPC 28. The aufhorizatian request, i.e., flie HTTP 
authorization request, contains some of the information fiom the Target MS 12, 
includmg the attributes of location infonnation such as PQoS, transaction rate, 

10 etc., the identity of the Target MS 12, and authentication data to assert the identity 
of the Target MS 12 (authmticalion credentials). The SPC 30 and HPC 28 may 
have a security assodation, such as using IPSec or SSI/TLS, to protect the 
messaging between them. 

The HPC 28 may locally run one or more cryptographic algorithms using a 

1 5 nonce provided by the SPC 30, a shared secret pre-estabhshed with the Target MS 
12, and other information to coiqpute a signature and to verify that the signature 
provided by the Target MS 12 to the SPC 30 and forwarded to the HPC 28 
matches the signature con^>uted locally by the HPC 28. If the signatures match, 
and the Target MS 12 is authorized for LCS, such as whether the Target MS 12 is 

20 authorized for LCS from a visited network, the HPC 28 sends a response message 
to the SPC 30 assertmg the success of the authentication and authorization for the 
position request. The HPC 28 may also provide billing information to the SPC 30 
to be used to record the location service usage by the Targpt MS 12 in the visited 
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network. The HPC 28 interacts with an IDC database ai^ oth^ suppoith^ 
network eatities» such as a home locatioii register (HLRX ^ subscription and/or 
billing database or a home AAA serv^y to provide authentication and/or 
autfaorizsation. 

5 L^n authentication and authorization fiom the HPC 28, the SPC 30 

selects a Podtion Detennining Entity (PDB) to assist the Target MS 12 in 
determining position information for the Target MS 12, sodb as to provide A-GPS 
forthe Target MS 12. A carrier network, such as a visited network^ or a network 
node, such as an SPC, can identify, fiom one or more available PDEs, a PDE that 

10 is suitable for a given state of the mobile station and/or state of the user and/or 
particular location-based q>pUcation being employed by the mobile station for 
LCS. A PDE can be idootified on factors such as, but not limited to, desired 
PQoS, load sharing, and/or current and proximate position of the MS, for 
exaiiq>le, based on the position of the base station with which the mobile station is 

IS currently communicating. The mobile station can provide information to facilitate 
the selection of an ^ropriate PDE to employ, such as providing the 
identification of the base station with which the mobile station is currently 
communicating. 

Once identified, the SPC 30 sends information identifying the selected 
20 PDE 20 to the Target MS 12. Again, this PDE idaitifying information may be 
transmitted according to HTTP protocol, possibly using the persistrat TCP 
coimection previously established between the Target MS 12 and the SPC 30. 
The PDE identifying information sent from the SPC 30 to the Target MS 12 may 
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include the IP address for the PD£ 20» the particular transport protocol to use for . 
cammumcating with the PDE 20 such as TCP or UDP, the associated port number 
forcoDmumcatingwiththePDE20,aperiodoftimeorlif^^ . 
PDB 20 will be asdgned, and a secnrity that may be used to protect tiie 
5 communicationbetweeQtfaeTargetMS12andthePDE20. 

Upon receipt of the PDE identifying information, the Target MS 1 2 may 
initiate and perform a messaging session with the PDE 20, such as performing an 
A-GPS session, to exchange messages required for drtemiining the geographical 
position of the Target MS 12. Depending upon the oonfignration for the LCS, 

10 \xpon determination, the PDE 20 may transmit the position information to the 
location-based application or transmit the position information to the SPC 30, 
which, in turn, may transmit the position information to the location-base 
q)plication or transmit the position information to the HPC 28, which, in turn, 
may transmit the position infbnnation to the location-based application. 

15 Altematively, upon determination by the Target MS 12 and/or by PDE 20 and 
subsequently cormnunicated to the Target MS 12, the Target MS 12 may transmit 
the position information to the location-based application that initially required the 
position niformation. The transmission of position information to the location- 
based application may involve sending a WAP Location Delivery document to the 

20 wd> server where the location-based apphcation is resident Altematively, if the 
location-based sqpplication is local to the Target MS 12, the position information 
may be transferred to the appUcation locally. 
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Embodkneiits of the piBseat inv^ 
location s«idce(LCS). Forexample^anlXSCHientonanetwoikiimydesiie 
provide a locaticm-basediiifimnationaad/orsemM The 
netwoik leddent LCS Gient may be activated by the mobile station, or tiie 
5 netwodc resident LCS Client may be activated autonomously fiom the mobile 
station, such as where tiie LCS Client or an associated location-based application 
is programmed to provide periodic location-based information to the mobile 
station. For example, a user of a mobile station may activate tiie LCS Client when 
using a location-baised service on a wd> server, such as by accessing a web page, 

10 cliddng alink, or submitting a fomi, which, in turn, activates the LCS Client on 
the web sorver or an associated neti^oik node. Also, for example, a network 
resident location-based application may be prograimned to provide local weather 
forecasts to the client once an hour, without prompting from the mobile station, 
but based upon the position of the mobile station. In any event, as with target- 

15 initiated LCS, an LCS Client is activated to request position information. 

Typically, an LCS Chent would be activated by a network resident location-based 
application requiring position information for a mobile station. 

Figure 3 is a control flow diagram illustrating IP-based location service of 
another embodiment of the present invention. The control flow diagram of Figure 

20 3 illustrates an exemplary network-initiated LCS 300 begizming with activation of 
a network resident LCS Chent 250. The control flow diagram of Figure 3 
provides the situation where the Target MS 12 is roaming in a visited network, 
however the situation whero a mobile station is positioned in its home network is a 
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subset of the visited uetwoik example where a serving positioning center (SPC) is 
not required because the mobile station and a position detennining entity (PDE) 
nmyconnnunicate directly with the home positioning center CBPQ Again, tiie . 
steps of acquiring IP connectivity wi& the communication network, such as a 
5 cdma2000networky are not described. However, stq>s such as estahlishmmt of 
PFP connection with a PDSN, acquiring an P address, perfimning authentication 
procedures prior to IP connectivity, and the like» which are not described, are 
conunonly knowiL 

Once the LCS Client 250 is activated to provide position information for a 

1 0 location-based qyplication or service, the LCS Client 250 makes a request for the 
position information for die LCS. The request may be made, for sample, to and 
throu^ a networic Gateway (GW) 348, which directs the request to the HFC 28 
for the Target MS 12. In such a manner, an LCS Client may simply perform LCS 
operations and rely upon a gateway to perform necessary network routing 

1 5 functions. Mobile Location Protocol (MLP) may be used for LCS Client-to- 
gateway communications. MLP may be inq>lanented over HTTP, TCP, and IP. 

Once forwarded from the GW 348 to the HPC 28, the HPC 28 may send 
an indication to the Target MS 12 about the need/request for geographical 
positioning. For example, the HPC 28 may use short message service (SMS) 

20 messaging to communicate the request. The indication message to the Target MS 
12 includes a reference identification (Reference ID) for tiie original request from 
the LCS Client 250 and the identity ofthe requesting LCS Client 250. With such 
information, the Target MS 12 may later provide position information directly to 
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fheLCSCIiCTt250. llieindicatioii message^ ie.,tiieSh£Sbdt 

include infonnadon to pei£>nn tiie location service (LCS)» including as attributes 

of loctdioa in&Ecmation such as P(^, transacti 

Target MS 12, and the idaitity of Ae tocation-based qyplication that is to use the 
5 location infonnation. 

IFpon recdving the indication message for geogrs^faical positioning, the 
Target MS 12 may prompt the user, such as with a pop-up message on a display, 
for consent to provide location infcmnation to the LCS Clint 250. Alternatively, 
the Target MS 12 may be pre-programmed to automatically provide confirmation 

10 to provide location inforxnation to the identified LCS Client 250 and/or for the 
identified location-based plication that is to use the location information. If 
confirmed with approval, the LCS operation may continue, as in the t^minal- 
initiated LCS example described above, with a position request fix>m tfie Target 
MS 12 to an SPC 30, authentication and/or autborizatira by the HPC 28 to the 

15 SPC 30, selection of a PDB 20, ideatification of the selected PDE 20 by the SPC 
30 to the Target MS 12, and position determining messaging between the Target 
MS 12 and the PDE 20. Once the position information for the Target MS 12 is 
determined, the Target MS 12 may directly, or indirectly as descdbed with 
reference to the t^ninal-initiated LCS example, provide the position information 

20 to the LCS Chent 250. If the Target MS 12, or the us^ thereof d^es the LCS, 
the Target MS 12 sends a negative acknowledgement (NACK) directly or 
indirectly to the LCS Chent 250, and the LCS procedure is aborted. 
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Reference is now made to Figare 4, win cb illustrates a block diagram of an 
entity 40 cq;>able of perfonning and/or fadfitating location service (LCS) of an 
CTibodimCTt of ^ present invention, sudi as a target MS 12^ PDB 20, SPC 30, or 
HPC28. A11iioughgeneranyshovmassq)aratenetwo±enti^ 

5 embodiments, the entity 40 may be a network node wbich is a combination of 
network entities, logically separated but co-located within one network nodei, to 
support a mobile location service (LCS), such as a home positioning center 
(HPC). Similarly, a network entity may be embodied as hardware, software, or 
combinations of hardware and software components. 

10 As shown, the entity 40 generally includes a processor, controller, or the 

like 42 connected to memory 44. The memory 44 can include volatile and/or nan- 
volatile memory and typically stores content, data, or the like. For example, the 
memory 44 typically stores computer program code such as software {^plications 
or operating systems, information, data, content, or the like for the processor 42 to 

1 S perform steps associated with operation of the entity in accordance with 
embodiments of die present invention. Also, for example, the memory 44 
typically stores content transmitted firom, or received by, the entity 40. Memory 
44 may be, for example, random access memory (RAM), a hard drive, or other 
fixed data memory or storage device. The processor 42 may receive input firom an 

20 input device 50 and may display information on a display 48. The processor 42 
can also be connected to at least one interface 46 or other means for transmitting 
and/or receiving data, content, or the like. Where the OTtity 40 provides wireless 
communication, such as in a CDMA network, Bluetooth network, a wireless LAN 
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netwoxk, or oflier mobile netwo^ tibe processor 42 may c^ecate with a wireless 
communicatiooa subsystem of &e inter&ce 46. One or more processors, memory, 
stor^e devices, and o&er compnter elements may be used in common by a 
computer system and subsystems, as part of the same platform, or processors may 
5 be distributed between a compute system and subsystems, as parts of multiple 
platforms. 

If the entity 40 is, for example, a mobile station or a networlc web server, 
the oitity 40 may also include modules such as a Location Service (LCS) Client 
82 and/or an Application 84 connected to the processor 42. These modules may 

10 be software and/or software-hardware components. For example an LCS Client 
82 may include software ca^yable of initiating a location service (LCS) and 
recdving geographical location information for the LCS. An Application 84 may 
be a location-based or location-dq>endent qpphc^on including software capable 
of activating an LCS Client for performing location service (LCS) to siqjport the 

IS application. 

Figure 5 illustrates a functional diagram of a mobile device, or mobile 
terminal or mobile station (MS), capable of performing and/or facilitating mobile 
location service (LCS) of an embodiment of the present inventicm. The mobile 
device shown in Figure S is a more detailed dqriction of one version of an entity 

20 40 shown in Figure 4. It should be understood, that the mobile device illustrated 
and hereinafter described is merely illustrative of one type of mobile station that 
would benefit fix>m the present invention and, therefore, should not be taken to 
limit the scope of the present invention or the type of devices which may operate 
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in accordance witt the present inventi *WMesev€nd embodiments of fhe 
mobOe device are hereinafier described for puiposes of example, other types of 
mobile stations, sodi as mobile phones, poitable dig^ assistants (PDAs), pagens, 
laptop CGBspxAcss, and other types of voice and text oommnnications systems, can 
S readily be onployed to function with the present inventioiL 

The mobile device includes an antemm47, a transmitter 48, arecdver 50, 
and a controllar 52 that provides signals to and receives signals from the 
transmitter 48 and receiver 50, respectively. These signals include signaling 
infinmation in accordance with the air interface s^ndard of flie ^ficable cellular 

10 system and also user speech and/or us^ generated data, hi this regard, the mobile 
device can be capable of operating with one or more air int^ace standards, 
communication protocols, modulation types, and access types. More particularly, 
the mobile device can be capable of operating in accordance with any of a numb^ 
of second-generation (2G), 2.SG and/or tfaird-generation (3G) communication 

15 protocols or the like. 

It is understood that the controller 52, such as a processor or the like, 
includes the circuitry required for implementing the video, audio, and logic 
functions of the mobile device. For exanrple, the controUer may be comprised of 
a digital signal processor device, a microprocessor device, and various analog to 

20 digital converters, digital to analog converters^ and other support dicuits. The 

control and signal proces^g functions of the mobile device are allocated between 
these devices according to their respective capabilities. The controller 52 thus 
also includes the fimctionahty to convolutionally encode and interleave message 
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anddatapnortomodalatiQnandtransimssi^ Theconlioner52canadditioiially 
inclade an intenud voice coder (VQ 52A, and may inclade an interoal data 
modem (DM) 52B* I%tfaer»tiiecontn>Uer 52 may include the fimcti 
operate one or more sofhvareq)pfications»i^ch may be stor^ For 

5 exan4>le^ the controller may be enable of operating a connectivity program, such 
as a convrational Web browser. The connectivity program may then allow the 
mobile station to transmit and receive Web contmt, such as according to HTTP 
and/or tihte VWreless Application Protocol (WAP), for example. 

The mobile device may also comprise a user interface such as including a 

1 0 conventional earphone or speaker 54, a ringer 56, a mioophone 60, a display 62, 
all of which are coupled to the controller 52. The user iiq>ut int^r&ce, which 
allows the mobile device to receive data, can comprise any of a numbor of devices 
allowing the mobile device to receive data, such as a keypad 64, a touch display 
(not shown), a microphone 60, or other input device. In embodiments including a 

1 5 keypad, the keypad can include the conventional numeric (0-9) and related keys 
(#, and other keys used for operating die mobile device and may include a full 
set of alphanumeric keys or set of keys that may be activated to provide a fiill set 
of alphanumeric keys. Although not shown, the mobile station may include a 
battery, such as a vibrating battery pack, for powering the various circuits that are 

20 required to operate the mobile station, as well as optionally providing mechanical 
vibraticm as a detectable ou^ut 

The mobile device can also include memory, such as a subscriber identity 
module (SIM) 66, a removable user identity module (R-UIM) (not ^own), or the 
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like» whidi typically stores infeaxiurticm elements related to a mofaile sabscriber. 
Li addition to IfaeSIN^fteiiiobQede^ce can inch^ Ihfliis 
r^ard, the mobile device can include volatile memoiy 68, as well as other non- 
volatile memory 70» which can be raibedded and/or may be removable. For 

5 »anq>le» the other non-volatile memory may be embedded or removable 
multimedia memory cards (MMCs), Memoiy Sticks as mann&ctured by Sony 
Corporation, EEPROM, flash memoiy, hard disk, or the like. The m^ory can 
store any of a number of pieces or amount of information and data used by the 
mobile device to implement the functions of the mobile device. For example, tibe 

10 monory can store an identifio-, such as an intemational mobile equipment 

identification (IMEI) code, intmiational mobile subscriber identification (IMS]^ 
code, mobile device integrated services digital netwoik (MSISDN) code, or the 
like, capable of uniquely identifying the mobile device. The memoiy can also 
store content. The memory may, for sample, store computer prognon code for 

IS an application, such as a software program or modules for an application, such as 
to perform and/or facilitate location service (LCS) of an embodiment of the 
present invention, and may stcnre an update for conqmter program code for the 
mobile device. 

One of ordinary skill in the art will recognize that the present invention 
20 may be incorporated into hardware and software systems and subsystems, 
combinations of hardware systems and subsystems and software systems and 
subsysteois, and incoiporated into netwoik systems and mobile stations thereof. 
In each of these systems and mobile stations, as well as other systems capable of 
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usmg a system orperfonmng amelh of fliepieseiitiiiventioii as described 
above^ &e system and mobile station generally may include a computer system 
itiftliiiting one or tnore processors that are cqiable of operating under software 
control to provide flie tecfaniqnes described above, indnding perfi>miing and/or 
5 &cilitating location service (LCS). 

Computer program instructions for software control for embodimoits of 
the present invention may be loaded onto a conq>uter or other programmable 
apparatus to produce a mac^e, such that the instructions wM<^ execute o^ 
computer or other programmable apparatus create means for implementing ihe 

10 functions described herein, such as a mobile station opoating in accordance with 
location service (LCS) of an embodiment of the present invention. The computer 
program instructions may also be loaded onto a computer or other progranmiable 
apparatus to cause a series of operational steps to be p^ormed on the computer or 
other programmable apparatus to produce a computer implemented process such 

1 5 that the instructions which execute on the computer or other programmable 

apparatus provide steps for implementing the fimctioiK described herein. It will 
also be understood that each block or element, and combinations of blocks and/or 
elements, can be implemented by hardware-based computer systems, software 
computer program instructions, or combinations of hardware and software which 

20 perform the q)ecified functions or steps of performing and/or faciUtating location 
service (LCS) of an embodiment of the present inventicm. 

Herdn provided and described are improved systems, methods, and 
devices for IP-based location service (LCS) over a CDMA ndwoik. Using one or 
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more P-based protocols for LCS sigpaling efGdenfly le-uses exi8ting» 
implemented, and leKable protocols and increases the robustness of the LCS 
signaling. The particular inq>lana](tations of K^Smessagmg^ 
to ranbodiments of the present invotion make ^dent use of wireless 

5 bandwidths. Embodiments of tfie present invention siqyport IP-based LCS over a 
CDMA network by (Hganizing communications and signafing to Kmit required 
communications, such as by providing later-required information with initial 
request messages, so that IP-based protocols may be used, rather than relying 
upon SS7 signaling and LCS-spedfic connnunication protocols. 

10 Many modifications and other embodiments of the inventions set forth 

herdn will come to mind to one skilled in the art to which these invmtions pertain 
having the benefit of the teachings presented in the foregping descriptions and tiie 
associated drawings. Tho^fore, it is to be understood that the inventions are not 
to be limited to the specific ^bodiments disclosed and that modifications and 

1 5 other embodiments are intended to be included within the scope of the appended 
claims. Although specific terais are employed herein, tiiey are used in a generic 
and descriptive sense only and not ftnr purposes of limitation. 
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THAT WHICH IS CLAIMED: 

1. A method for locaticm s^vio^ conqxrising fbe stq^s of: 
activatiiig a locatioii service client fi»r the location service; 
requesting position information fiom a positioning center 

5 receiving the identity of a position detetmining entity from flie positioning 

enter; and 

messaging the position detomnnmg entity to determine position 
information. 

2. The method of Claim 1, further comprising the step of initiating the 
10 location service prior to activating die location service client. 

3. The method of Claim 2, wherein said step of initiating the location 
service comprises the step of accessing a locatioDrbased application. 

4. The method of Claim 1 , wherein said stq) of activating a location 
service client comprises the step of requesting location information for a location- 

1 5 based application. 

5. The method of Claim 1, further comprising the step of identifying 
the positioning center 

6. The method of Claim 5, wherein said step of identifying the 
positioning center comprises performing a DNS query. 
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7. The meOiod of Claim 1, i^eresn said step of leqaesting position 
infomiaticHi conqjrises the step of sending a position request using HTTP piotocoL 

8. The method of Claim l.fbiihercoiiq^^ 
calcnlating position infomiation based q[K>n nsessa^ 

5 detenmning entity; and 

transmitting the position infomiation ^Rex messagii^ the position 
detmnining eiitity and cakmlating position infomaation* 

9. The method of Claim 1» forfhCT c(»nprising the stq)s of: 
authorizing the requested position information for the location service at 

10 the positioning cmter, 

selecting the position detennining entity; and 
transmitting the identity of the position detenmning entity. 

1 0. The method of Claim 9, further comprising the step of receiving 
position information for the location service at the positioning caiter. 

15 11. A method for location service, comprising the stq)s of: 

activating a location service chent for the location service; 
requesting position information firom a serving positioning center, wherein 
said step of requesting position information from the scr/mg positioning center 
comprises the step of providing authentication information for permitting the 
20 serving positioning center to obtain autiiorization from a home positioning center 
to obtaining the requested position information; 
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lecehdng the identity of a positicHi deteimiiung entity fioin ibe serving 
portion center, and 

messaging the position detennining »tity. 

12. . The method of Claim 11, wherein said stqp of messaging the 

5 position detennining entity comprises the step of providing global position system 
(GPS) information to the position detennining entity to permit the position 
detennining entity to calculate position information. 

13. ThemethodofQaim 12, further comprising tiiestq>s of: 
receiving position information from the position detennirung entity; and 

1 0 transmitting the position infonnation for deliv^ to a locationrbased 

application. 

14. A method for location service, comprising the steps of: 
receiving a position request from a tenninal for position information for 

the tenninal; 

1 5 authorizing the position request for the terminal; and 

identifying a position detennining entity to intact with the terminal to 
determine the position infonnation for the texnnnal. 

1 5 . The method of Claim 1 4, further comprising the step of selecting 
the position determining entity prior to the step of identifying the position 

20 detennining entity. 
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16. Themeilu)dofC3aimlS,ivher^ 

request con^rises the step of receiving infimnadon idmtifyhxg the tenninal and 
iiifonnation identifying a base station ^fhwM(^ the ter^^ and 
AT^erein said step of selecting the position detennining entity comprises 
5 p^onning selection of 11^ position deteinuning CTtity based iq)on at least one of 
infonnation identifying tiie teiminal and infoimation idratifying a base station 
with which the tenninal is connected. 

17. The method ofQaim 14, wherein said stq) of authorizing the 
position request comprises tiie stq> of autiieuticating the position request for the 

10 tenninal. 

1 8 The method of Qaim 1 7, wherein said step of authenticating the 
position request comprises the step of transmitting authentication infonnation for 
the position request to a home networic entity for the terminal. 

1 9. The method of Clafan 14, wherein said step of receiving a position 

1 5 request comprises flie step of receiving information identifying a home positioning 
cmter for tiie terminal and information identifying the tennina]. 

20. A system enable of supporting location service , comprising: 
a client node; 

one or more server nodes including a first server node, communicably 
20 connected to said client iK)de; 

a location-based q>plication, interactively coupled to at least one of said 
client node and said first server node; and 
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a locatioa service clieot commnDicably connected to at least one of said 
location-based q>plica!iQii, said cUent iiode» and one of said server nodes, wherein 
said location-based qq[>lication is capable of issuing a position information 
request, wherein said location service client is capable of bCTig activated in 
5 response to the position information request fiom said locadon-based supplication, 
wherein said client node is capable of issuing a positioning request to one of said 
server nodes. 

21 . The system of Qaim 20, further comprising a position determining 
entity commmdcably coupled to said server node receiving the positioning request 

1 0 and said client node, and wherein said server node receiving die positioning 
request is enable of selecting said position detmnining entity. 

22. The systom of Qaim 20, wherein said server node receiving the 
positioning request is capable of at least one of authorizing the positioning request 
and authenticating the positioning request. 

15 23. The systCTi of Claim 20, wherein said one or more server nodes 

includes a second serv^ node, and i^erein said server node receiving the 
positioning request is said second server node. 

24. The systOTi of Qaim 23, wherein said one or more server nodes 
includes a third server node^ and wherein said location service cUent is co-located 
20 at one of said third server node and said clioit node. 
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25. The system of Qaim 20, wherem said Ioc»ti(mrb 
and said location service client are co-located at said client node. 

26. The system of Claim 20, wherein said location-based q>plication is 
communicably coiq>led to said first server node, and wfanein said location-based 

5 application is co-located at said first s^er node. 

27. The system of Claim 26, herein said location service client is co- 
located at one of said first server node and said client node. 

28. A client device^ compridng: 

a controller for supporting location service for the client device and 
1 0 enable of interacting with a location-based application; and 

a location service client commmiicably coupled to said controller and 
enable of activation upon receipt of a position information request from said 
> location-based application, wherein said location service client is cq>able of 
transmitting a positioning request to a serving positioning center and receiving a 
1 5 response to the positioning request indicating the identity of a position 

determining entity to interact with said location service client to determine the 
position information requested by said location-based ^plication. 

29. The client device of Claim 28, wherein said location service client 
is capable of operating in accordance with one or more IP-based communications 

20 protocols for transmitting the positioning request in one of the IP-based protocols 
and receiving the response to the positioning request in one of the P-based 
protocols. 
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30. Ilie cli^ device of Claim 28, fbrttier con^rising said location- 
based qypficatioii, T^ierdn said location-based q^ficadon is comnnmicably 
coiq>l6d to said contioller. 

31. A server, comprisiiig: 

5 a controller capsblo of supporting location service for a mobile station, 

wherein said controller is capable of recdving a positioning request jfirom the 
mobile station, authorizbig the positioning request, authmticatiDg tiie positioning 
request, and transmitting the identity of a position detenmning entity to the mobile 
station; and 

10 memory communicably coupled to said controll^ and capable of storing 

information identifying the mobile station, and the identity of the position 
determining entity. 

32. The server of Claim 3 1 , wherein said controller is further enable 
of selecting the position determining entity for interacting with the mobile station 

15 to determine position information. 

33. The server of Claim 31, wherein said mmiory is further capable of 
storing information identifying at least one of a location-based application 
requiring position information and a location service client requesting the position 
information, and whordn said controller is further capable of recdving position 

20 information from one of ttie mobile station and the position determining entity and 
forwarding the position information to at least one of the location-based 
application and the location service client 
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34. The server of Claim 31, iwfaerein said mraiory is fiirfher capable of 
stoiiBg infomiattOQ identi^dng the positiomn^ 
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